Resistive Micromegas (MM) is now a mature technology for High Energy Physics experiments. In ATLAS they will be employed in the upgrade of the Muon Spectrometer (in 2019) covering a total detection surface of ~1200 m 2 and will operate at moderate hit rate up to ~15 kHz/cm 2 during the phase of High-Luminosity-LHC. Future upgrades and detectors at future accelerators will require operation at rates up to three orders of magnitude higher. We present the development of MM with O(mm 2 ) pad readout aiming at precision tracking in high rate environment without efficiency loss up to few MHz/cm 2 . The requirements of the upgrade projects of the ATLAS detector to extend the muon tracking coverage in the very forward region, up to |η|=4, offers the reference figures to the developments we are pursuing. The resistive protection is realized by overlaying the anode pads with an insulating layer with the resistive pads connected to the readout pads by intermediate "embedded" resistors. The fast signal is induced to the readout pads predominantly by capacitive coupling, while the charges are evacuated through the intermediate resistor. Fig. 1 shows a sketch of the embedded resistor structure. In order to keep high spatial resolution and fine granularity for an acceptable occupancy level at several MHz/cm 2 , we optimized the geometry with pad size of 1x3 mm 2 . Fig. 1 . Sketch of the small pad micromegas detector with embedded resistors structure.
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A first small size prototype has been already designed and constructed. It is composed by a matrix 48x16 of read-out pads with rectangular shape 0.8mm x 2.8mm (pitch of 1 and 3 mm in the two coordinates), for a total of 768 channels read-out by 6 128-channels APV-25 chips. The layout and the core part of the readout board are reported in Fig. 2 The detector layout and the construction technique will be reviewed, along with the results on the gain dependence on the electric field, the spatial and energy resolution, and the rate capability, obtained with radioactive sources, an X-rays gun, and cosmic rays. Fig. 2 . Layout of the small-pads micromegas prototype and the produced readout board
